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© Method of controlling transmission on a same radio channel of variable-rate information streams in 
radio communication systems, and radio communication system using this method. 

© In a radio communication system, in particular a mobile communication system, variable-rate information 
flows originating from different sources (CV1, CS1; CV2, CS2) and relative to a same communication are 
transmitted on a same radio channel. Each mobile station (M1...Mh) and the fixed part (B1...Bn; RNC) of the 
system comprise a unit for the control of the variable-rate transmission, which dynamically allocates the available 
bits to the different streams by taking into account the needs of the sources (CV1, CS1; CV2, CS2), the 
conditions of the channel (6) and the system occupancy... 
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method ST "I T nli ° n re ' a,eS 10 radi ° commu "^ation systems and more particularly it concerns a 

sX^sxtfmU-or — channei ot ™° — -™ ; - 

s inf n rl r !! erabl t y ' bUt " 0t exclusive| y- the communication system is a mobile communication system and the 

~ rss jsnsr- — si - is - «— - a -c~s 

attemoted 6 to dZfn° f "TT ^ devel °P me "ts °' mobile communications, it is being 

idSn nf 9 t . chara ^^«« of systems presenting a high flexibility, so as o allow the 

.ntroduct. on of serwces wh.ch today are even completely unknown or cannot be foreseen 
10 One example is that known as the "Universal Mobile Telecommunications System' 

varuL^TT 08 , WhiCt ! fS C ° nSidered 38 SUteble iS ,hat these «y*""» should be able to process 

rrss s^rr 9 - — - - - — - — — « -~ 

^ l| C0 " trol si 9 nals corr, P rise information of different nature, some of which must be transmitted 

K2?£s sT tt whiie o,hers < e - 9 - handover —> * ess 

^-SK5S^^l^ 10 protect information may v - for b - 

s^Z^JmJ^'J^ teChniqUeS t0 radi ° Channe,S have been e *» "nich are well 

twl^SSZZ^ Pr Tl Sin9 ' SpeCia " y teChniqUeS ° f the * pe known as Coda Vision 
Mumpie Access (CDMA). When these techniques are used, system capacity is linked to the averaae 

To^ZS^Tol^ 56 !'- there, ° re 6aCh fedUCti0n ° f ^ transmitted at a iven momen 

tneTiues^ or^l™ ?' ° f " nd a reduc,ion of lraffic ^ satisfying 

me requests for greater resources by certain communications 

mumn.l^hT °' f SPee ° h communicati °n between a mobile station and a base station it is possible to 
2 button T2SJ n ^ r6SPeC,ive Channe ' co ^ on .he same radio hTne sfnce 

SsfdeSo that t pth f 1,13,1 the al,0Cati0n 0f a ph V sical channel t° each stream. 

^ P H y f' Cal C . hanne ' 3 maXimUm Emission rate is foreseen, which can vary 
the^o sSeamf ' ' Pr ° b,em ariSeS ° f Sharing cogently the available bits between 

rates oS^TZ C 2ZT {i0n * ^ ^ «"° in,0rmation streams at ™^ 

SmSSS^ ° n PartiCU ' ar Speech communi oation traffic and communication 

Slhlnn « ' are o comb,ned on the sam e Physical channel. This system is described in 'Proposed EIA/TIA 
Se kno P Sta " dard '' QUa ' COmm ,nC - 15 Ma * 1992 ' W 6-32 to 6-42 and 7^7 to 7 T 

partilutar S /^nn ^^'Z r anSmiSSi ° n rateS between mobi,e statio " s a "« "ase sta ons. in 
particular 1200. 2400. 4800 and 9600 bits/s.The system can operate at anyone of the four rates when onlv 

£2 T? ,0 be tranSmitt6d - Wh8n alS0 control si ° nals to * transmit ^ ^sSem aZvs 

mP .hnH T ° f l h8 m . Ven,i0n iS *° pr ° Vide 3 method of controlling transmission, and a system usinq the 
2 Ch °' Ce ° f the transmission rate is effected on the basis of a joint assessment of he 

Z1Z TT in, ° rmati0n StfeamS S ° 35 10 keep ,he »«* of service consian, 
channel S LIuiI'T h"' 'h™" 10 ' * Pr ° Vided °' COntrollin 9 transmission on a same radio 

streams Sated o he ^ ° f 3 m ° bi,e com ™ nica «°" system) of variable-rate information 

h k ame commu n'cation and originated by different sources, in which each stream is 

rates andVe slam* ' ""-J? iS h 3 *" time in,erval ' withi " a -spectL se o sole 

wTthm s^f ooSb.1 r^J "f bei " 9 S6nt ° n the Channel ' 10 a redunda "^ wni on is selected 
" that in! ^saS ^^1! th ' SCh6meS a " d de,ermi " eS a " increase of the s,ream rate . characterised 
ss uiS; ,! rr h ?■ 3re 3SSeSSed the S ° UrCe needs in ,erms of t he Mission «e which is best 

• S^^^^TSTT' H hannel needs in terms of the redundancy 10 be aSSOciated wi « n « ha 

em Son Se Td S ! " Tj" ^ °' the Channe ' rate ' and each s,ream is alto cated the 
em.ss.on rate and the redundancy which guarantee the attainment of a predetermined quality of the 
particular communication and of the service offered by the system 
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The communication system utilizing the method comprises at least two stations connected via radio 
channels and comprising: 

- sources of variable-rate information streams related to a same communication, which streams must oe 
combined on the same radio channel, each source being able to operate, in a given time interval, at a 

5 rate chosen within a respective set of rates; 

- means to introduce into each stream, in the said time interval, a redundancy chosen within a set of 
possible redundancy schemes, each of which causes an increase in the rate of the stream emitted by 
the source; 

- means to combine the individual streams into a single stream to be transmitted on the channel, 
10 - management units of the stations; 

characterized in that said stations are associated with a control unit of the variable-rate streams, which unit 
for each communication, receives from the sources information related to the respective needs in terms of 
the emission rate which is best suited to the characteristics of the respective information stream in that 
interval, and receives from the management units information about the needs of the channel and of the 

75 whole system during that interval, expressed in terms of redundancy to be introduced and respectively of 
transmission rate on the channel, and supplies the sources and the means for introducing redundancy with 
commands for the choice of a particular source rate and of a particular redundancy, the rates and the 
redundancies chosen being those which guarantee the attainment of a predetermined quality of the 
particular communication and of the service offered by the system. 

2 o According to a preferred embodiment of the invention, the rates and the redundancies chosen are those 
which meet the respective needs if the total rate resulting from the combination of the streams on the 
channel, expressed as the sum of the stream emission rates and the rate increments due to the 
redundancies, does not exceed a rate imposed by the system conditions, and otherwise each stream is 
allocated such an emission rate and such a redundancy as to minimize a cost of the communication Jinked 

25 to the quality of the particular communication and of the service offered by the system, and given by the 
sum of the costs resulting from the individual needs. 

Preferably, the two stations are a mobile station and a fixed part (base station and radio network control) 
of a mobile communication system. 

The invention will be better understood with reference to the annexed drawings, where: 

30 - Fig. 1 is a general scheme of a mobile communication system utilizing the invention; 

- Fig. 2 is a block diagram of the control unit according to the invention; and 

- Fig. 3 is a flow chart of the operations of the unit of Fig. 2. 

In Fig 1 the mobile communication system in which the invention is applied is schematized by a set of 
mobile stations M1...Mh. by a set of base stations B1...Bn, connected to the mobile stations by means of 
35 radio channels to which the stations have access according to code division techniques, and by a radio 
network control centre RNC. 

As indicated for M1. for variable-rate speech and control signal transmission a mobile station ideally 

comprises: 

- a speech coder CV1 which receives speech signals from microphone MF and emits on a connection i 
40 a coded signal at a rate n generally variable frame by frame; for example CV1 can be based on 

analysis-by-synthesis techniques; for the purpose of the invention, CV1 constitutes the source of the 
respective information stream; 

- a source CS1 of control signals issuing on a connection 2 a stream at a rate r 2 which is also generally 
variable frame by frame; in general the whole stream of control signals (hereinafter referred to also as 

45 "signaling") to be transmitted by the mobile stations to the base station will be generated locally and 

block CS1 schematizes the whole of the units producing this signalling; 

- channel coders CC1, CC2 for speech signals and control signals, respectively, which coders receive 
the signals generated by CV1. CS1 and associate them with a redundancy, which in general is also 
variable frame by frame and results in a rate increase r 3 , r 4 ; coders CC1, CC2 can be of any of the 

so types used in mobile communication systems; e.g. channel coding can be based on convolutions 

coding. 

Information streams present on outputs 3, 4 of the channel coders are combined by a multiplexer MX1 
into a single stream sent through connection 5 to the CDMA transmitter T1, which forwards it on radio 
channel 6. MX1 and T1 incorporate all the units needed to organize the transmission according to the 
55 protocols required by the particular communication system. 

Rates and redundancies n, r 2 , r 3 , u to be adopted at a given time interval (e.g. a frame in a code 
division transmission) are communicated to blocks CV1, CS1, CC1, CC2 through connections 7-10 by a unit 
UC1 controlling the variable-rate transmission. UC1. which constitutes the subject matter of the invention, 
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commun,cates to MX1 also the information about total rat* r 

rates are determined by UC1 keeping into account Z Z L ,~ 2 + ' 3 + ' 4 tnrOU9n ejection 15. The 

The needs of speech and sionaJinc ,™ k dS ° f Speech| si9na,lin9 ' chan "el and system 

for coding the partlar s tSE? * inf °- mati0n ™ * <** beSt «— 

e which can vary both in time and depending on Z ^r TT™ ' hat Sta9a Channel condi,i °ns. 
information on the measured error ? °" m ° bile ' Ca " be «• re <~ed ^ 

redundancy which channel coders CC1 CC2 m , T? ° f ' he Si9na,s and therefo ^ the 

determine the rate actually availab.e on chanS ^ ^rlZ TS^ SyStem conditions ' w "ich 
can allow a higher transmission rate for speech and fS2 f ° C ° ndi,i ° nS: e * '° W traffic 
10 obtained e.g. by a wide-band coding. lile^Sfi^r " ^ ° f the which can °* 
The information about the needs of S/^SltTTT^ ^ t0 maximum da,a rate - 
11. 12; the information related to the condil ens of radio T , ? f ° UC1 B " ou B h connections 

connections 13, 14 by a mobi.e station mTaZ« mm T and ,°' 8y * em " Supplied throu 9 h 
on the system is not, or is not all, avS* ? MM Ifch * *" inf0m,atiOn ° n tne channel and 

« station management unit BM, as outlined by .ogTcaTlSon 16 PUrP ° S9 dia '° 9Ue "* the baSe 
Considering that the output quantities from UCl TTSL . 
deemed convenient that also the input quantities should h P rf T' "* qUanti,i6S ' * has been 

by indices II ...15. In particular d be d,screte Wities. which can be represented 

- " sZh ^L^^Z!ZtZ^ rates of the coder CV1 is «~ — - 

ranging from 400 bite to 16 kbit/* em °od.ment, seven rate values were foreseen for CV1. 

^^^^^^J^t^l! transmission rates for control signals; in the said 

- 13, 14 (1 £ l3 s N3 and S 14 TSlidSL IT ^ "* °' *' 4 ' 8 kbi1/s; 
of the possible redundancies to be SlrTJlZT^ and therefore ™ 
types of signals, the choice will be b2een a Tonanlrl 9 J respective| y : in Oeneral. for both 
scheme uses different redundancies fcTthe Lo Zfnf * Pr ° teCti ° n even if the sam e 
to indicate the channel needs ZL^oTZ^ TT' * *"* inde * ™ therefore be used 
ranging from 0.6 to 11 kbits/s o from 06 tots ST ad0f ? d ^ SO,Ution with redundancies 
strong protection) and from 0 to iSl ZSlTf Respectively in the case of mild or 

- 15 (1 S 15 S N5) identifies on« «f mk?T b,t/s for Sl 9nal«ng; 
minimum ^^7^ * *• system (with .eve. 1 corresponding to 
considered, the channel rates ^iTtelL l Z S ^LT 0n ^ 6; in the ~5* 

On the basis of this information, UCl determines Tat^ r ' *>" °' 1 kWt 

protection requirements of the different streams » JS is JiWH h ^ * ""^ entire,y the rate and 
rates are determined so as to minimize the tn^i rl! V „ by 106 System c °ndi«ons; otherwise the 

Tota. cost wi.l be represented ^J^^^S^l^ * *■* 3 predetermi - d Q-hty. 
described embodiment are digital ^ZTo^^Z 'f^' " eedS - Tnese coste in the 
with a certain rate of the coded signal (for WhTor w th T « ' ™ ' nd,Catl ° n °' ^ dist0rtion associated 
or of the time required for the execufen Ta " T C ° nm ° nS ° f the Channel or th « system, 
determined a priori, e.g. by means o\ ITZ^l^T ° (, ° r COntr °' si9nals >- These values can be 
experimental running of syLn Co^ c nTeS f meas ~»s during a staged 

to a common base. To simp.ify , he SSK costf , ! mUSt be normalized with respect 

example refers to this case ^a^^on. costs car, be considered constant, and the described 

a a ^urSanot TEsszxx r described with - ^ * 

communication towards the mobile cvTcS C C3 cS t't,? P " 1 ° f the SyStem ' ,or mana 9 in 9 
CCl. CC2, MX1, T1, UCl of the mobi.e; RNCM BM 2 £ Sr ' UC2 ( COrrespond to tne «te CV1, CS1 
unit and of the base station. References r is- m anagement units of the radio network control 

1-15 of the mobile. " 15 ,nd,Cate con nections corresponding to the connections 

mobJe LTha^beLen mT'bat'S^d*! n^ 96 ??' * ,hS communica «°n towards the 
more directly involved in the transmit ^^TrT^" PartiClJ,ar ' the devices 

the base station; the speech coder the confrcTiZT ' nlul,, P lexer - transmitter) are located in 

transmission are located in the ne^ork conS Z rTZ "7" C ° n,rol Unit of the ^le-rate 
conditions are supplied to UC2 by the neTork conl. ' nf ° rma,,on about «» ohannel and system 
management unit BM of the base station To^boTh rob? 6 ' 116 ", ™ CM ^ dia '° 9lJes with 
system conditions available only in BM. and to 2y BM wit , ^ ,he Channel and/or 

. no to supply BM with the .nformat.on about channel and/or system 
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conditions to be sent to MM. The logical connection between BM and RNCM is indicated by 17. Moreover 
in this case the control signals are partly generated locally and partly will arrive from the land network (not 
represented), from which the speech to be coded arrives to CV2. Connections with the land telecommunica- 
tions network are indicated by 18, 19 for speech and control signals, respectively. 

5 It should however be noted that the system organization shown in the Figure is a logical organization 
which is used to explain the location of the invention in the system and the operations performed by the 
invention, and it has no binding character on the real location of the units performing the functions 
described. In particular, logical connection 16 between BM and MM will be physically realized by means of 
an exchange of signalling through channel 6. 

io The receiving part, both in the mobile station and in the fixed part is not concerned by the invention and 
therefore it is not represented - 

Fig. 2 shows the structure of a control unit UC, e.g. UC1. The unit comprises two groups of memories 
ME1-1, ME2-1, ME1-2, ME2-2...ME1-5, ME2-5 associated with each of the inputs, and a processing unit EL 
which executes the cost minimizing algorithm using the data read in the memories. 

75 Memories ME1 store a parameter relevant to the stream rate at the output from the source, the channel 
coder and the multiplexer; the parameter is a vector (for the inputs associated with indices 11, 12, 15) or a 
matrix (for 13, 14). Memories ME2 store a matrix of costs. Considering that the emission rates and the 
redundancy schemes are fixed for a given configuration of the communication system and supposing that 
costs are constant, memories ME1, ME2 are read only memories. 

20 Rate vectors ST = [n(1) f n(2)...ri(N1)], R2 = [r 2 (1)...r 2 (N2)] and fl5 = [r 5 (1)...r 5 (N5)] are vectors with 
N1 , N2 or respectively N5 components, corresponding each to one of the possible operation rates of CV1 
and CS1 or one of the N5 transmission rates on channel 6^The components are ordered according to 
increasing_yalues from the first to the N1-th or N2-th for /?1 , fl2, and in a decreasing order from r 5 (1) to r 5 - 
(N5) for R5. The memories are addressed at each frame by 11. 12, 15 and supply EL. through connections 

25 21 , 22. 25. with the vector component read in each of them. 

Cost matrices 



30 



ci(1,1), ci(1,2) ... ci(1,N1) C2(1,1), C2(1,2) ... c 2 (1,N2) 

a « c5 = 



35 



C1(N1,1) ci(N1,N1) 



C2(N1.1) c 2 (N2,N2) 



stored in ME-1, ME-2 are addressed by rows by index 11 or respectively 12 and by columns by an index i, 
40 or respectively j, generated during the communication cost minimizing algorithm. Indices i, j can take values 
varying from 11 (12) to 1 , including the extreme values. Indices i, j are supplied by EL through connections 
41, 42. The datum read is supplied to EL through connections 31, 32. In each row the costs decrease as 
the column index increases. 

Costs ci can for example express a measure of the perceptual distortion associated with a particular 
45 combination requested rate - allocable rate. Costs C2 can be the expression of the quality of service 
represented e.g. as the time for the execution of a procedure and therefore as the probability that the 
procedure itself could be completed in a preset time. In practice, since i, j can never exceed 11 , 12, the 
matrices are triangular matrices, where only the values below the diagonal differ from 0; the costs on the 
diagonal can be allotted the value 0, where 'cost 0* means that the system is able to supply exactly the 
so requested rate. The same convention will be adopted for the other cost matrices. 
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Cost matrix 



C5(1.1) C5(1,N5) 



C5 = 



w 



C5(N5,1) ....C5(N5.N5) 



rs 



20 In matrix 



C5 
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C5 



is supplied to E1 through connection 35 

SJSS.'iS? inPUtS " aSS ° Cia,ed ^ mem ° rieS ME1 - 3 ' ME1 " 4 and ME2 ^ ME2 " 4 s«on"g 
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40 



respective rate matrices 

R3, R4 

and cost matrices 

C3. C4. 
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50 



The two rate matrices 

'3(1.1) .... r 3 (1,N3) r4 (1,1) ... r 4 (1.N4) 

R3 " • • 14 = 

r 3 (Nl,1) .... r 3 (N1,N3) r 4 (N2.1)...r 4 (N2.N4) 

clmns^h w^? ^ C T SPOndin9 10 the N1 ° r N2 source rates - a " d « or respectiveiy N4 

mcreases. Heading pointers in the two matnces are respectively 11 12 for thf> row*? ,nd n w ™i 
The datum read is presented on connections 23. 24. The'two mail constat C °' UmnS - 
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Cost matrices 

C3(1.1) ... C3(1.N3) C4(1,1) C4(1.N4) 

5 

C3 = C4 = 

C3(N3,1)...C3(N3,N3) C4(N4,1)...C4(N4.N4) 

10 

stored in ME2-3, ME2-4 are totally similar to matrices 
'5 C\, C2. 

Costs can represent a distortion introduced by the channel on the respective signal: for the speech this will 
be a perceptual distortion, as is the case of 



20 



CI. 



while for control signals it will be a probability that the signal could not be 

The two matrices are addressed by rows by 13. while columns will be addre ssed by an , index 
supplied by El through connection 43. which is generated during the cost minimization algonthm and wh.ch 
ran «arv from 13 to 1 The data read are supplied to E1 through connections 33, 34. 

££s E flow chart of the algorithm. At each frame, the rate vector/malnx components 
addressed by ; .1 .5 and the values of the indices are loaded in EL (step 101). Said components are 
indicated as r m (min) where m = 1 .2,3.4. The corresponding total rate 
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4 

rtot(min) = £ r m (min) 
m=1 

is then determined and compared with rate r 5 permitted by the system ^^2^S»£^ 
exceed r 5 . the four rates requested are accepted and the relevant commands are emitted for blocks CV1. 

^iS^^"22Hi?-. r, it is necessary to pass on to cost eva,ua«on. Total cost 
of the rcoue! is nSzed to a value Cmin = - (step 105) and every possible rate combination, equal to or 
by indices .1 - .4. is tested (steps 106-109). The combinations different from the 
S onTL obSed by diminishing the individual indices by 1 ^ i ^^^cZiS^ 
Indices i i k represent the values assigned to 11, 12, 13 at a given step of the test. For each combination of 
U M e "^Z Tlu^ again'step 110) and is compared now with the maximum £ admissible 
on the channel (step 111). If the total rate is higher than maximum rate, the only po»bMy m to toy a 
comWnation of lower values, otherwise the cost of the combination under test will be assessed 
"th maximum rate and not with system rate r 5 means that the possibility ,s >£f^££^ 
communication a total rate which is higher than the system rate, by pay.ng the respective price, 

"TSIZISZR* necessary to determine index ,r (step 112) and to calculate total cost Ctot. as 
the sum of the costs addressed in the individual matrices 

C1...C5 
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corresponding values r,.., 4 . r , 01 ^me L Tr h '? V3lUe iS Updated Also «■» 

unit EL will supp.y values r, ..." r, 'deteTmined 00 a " th<5 combinations <* indices i, j, k, 

could also simultaneously manage severs ™ P . 9 ' Ve "' U " der th6Se editions, control unit UC2 
dynamic programming technics Tl^STEr ^ °' COmbina «^ *° high, 

discarding beforehand a number of wmbina^s ^ S ° ^ C3n be USed ' which all ° w 



75 



For example, even if matrices 

C1...C5 
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have been assumed to be constant w * 

alternative to storage as metric Tto ? »"**•*• As a " 

into vectors, corresponding to the irst^olumn of fhl , CM ° nS COU,d be or 9 a ™*d 

frame by frame basis. Moreover. ^Sj^^ESZ "T* W ° U ' d ^ ° n 3 

choice made in the preceding frames 57 * mpUt WOuld also be a ,unction of the 

be brought to successful conclusion within the time* Uen ° eS the P robaD,,| ty that the procedure can 

v^riLSSr^ ^ — b — n. such as 

signalling, or in systems empk^SwLJS^^ , represented by the data and by the 
variable-rate transmissions. ei^STJS? ^LnfT^ C ° MA a ' Ways in connection with 
Transfer Mode) techniques. Moreover ever I « tt • ! !°" Mult ' P ' e Access) or A ™ (Asynchronous 
communication system, it can be J™ ZnlT T °" b3S been disclosed in connection with a mobile 



Claims 
1. 



emitted by a source (CV1, CSV CV2 S»2 ?1 , 1 S ° UrCeS ' in which each stream 
within a respecfive set of source rates and the JUL*' ^ ^ 3 9iVCn ,ime interval ' is chos en 
(6). with a redundancy which " ^w£L?! . f 80c,a,ed ' before bein 9 sent on the channel 
determines an increment <r 3 * ) in^re™ L T ^ SChemeS and which 

are assessed the source needs ^nterms oT f 6 ' Characteri2ed in that during the said interval there 
characteristics, the channel needs I Sfjl™™ r3te Which is test »** to the stream 
streams, and the system needsln eLTL'^re^T^ 10 b<3 aSS0Ci3,ed with the individ " al 
and the redundancy which guarSnteTa nr^T' ^' ^ Stre3m is allocated ,he emi ™°" rate 
the service offered by the system predetermined ^ of the particular communication and of 

ZSSESi £2£ res^S^S =? TT f *— "* * * a " d - 
streams on the channel, expressed as !he sum o« h» , (r,0,) r6SUltin9 ,f ° m the combination of tbe 
due to the redundancies, does not exceed a raT^ ^ Strea "\ em ' ssion rate * and the rate increments 
each stream is allocated such an eSl rSl S fT* 1 ^ ^ COnditions ' and othe - ise 
communication, linked to the qST^SSSLJ 38 ,0 minimi2e a «* - the 

system, and given by the suJof the c^re^^^^^^ — » the 

^^s^Tirssir * e radio channe ' is the — — *~ 

said needs is performed separate^ inte ^2i^2? C ? miCa,i ° n SyS,em ' and the assessment of 
tor the direction from , he mobile ^S^ZZZT^ SST^ 
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4. Method according to any of Claims 1 to 3, characterized in that, for each direction of the communica- 
tion, the information on said needs are represented by indices (II.. .15), linked to one of the possible 
source rates of each stream, to one of the possible redundancy schemes and to one of the possible 
channel rates. 

5. Method according to Claim 4, characterized in that said indices constitute reading addresses for 
accessing stored information on the emission and channel transmission rates and on the rate 
increments caused by the redundancies, as well as on the costs associated with the rates and 
redundancies actually allocable. 

6. Method according to Claim 5, characterized in that the information on the channel needs is represented 
by a single index for all information streams. 

7. Method according to any of Claims 4 to 6, characterized in that the stored information relative to the 
source rates and to the channel rates consists of vectors with as many components .as there are 
possible rate values, and the information on the rate increments caused by the redundancies is 
represented by matrices in which each component is associated with a combination of 
source/redundancy rates. 

8. Method according to any of Claims 4 to 7, characterized in that the stored information relative to costs 
is in the form of digital values, normalized with respect to a common base and organized into matrices 
in which each component is associated with a combination of rates/ redundancies required and 
rates/redundancies allocable. 

9. Method according to Claim 8, characterized in that said cost matrices are constant matrices. 

10. Method according to any of Claims 4 to 7. characterized in that the information stored relative to costs 
related to the source and channel needs is in the form of digital values organized into vectors, updated 
at every time interval. 

11. Method according to any preceding claim, characterized in that the information streams are digitally 
coded speech signals and control signals of a speech communication . 

12. Method according to any of Claims 1 to 10, characterized in that the information streams are data and 
control signals of a variable-rate data transmission. 

13. Method according to any preceding claim, characterized in that the mobile communication system is a 
system in which channel access occurs according to code division techniques and the transmission 
period on the channel is divided into frames, and in that the determination of the rate and of the 
redundancy to be allocated to the individual streams is made at each frame. 

14. Method according to any of claims 1 to 12, characterized in that the communication system is a system 
in which channel access for variable-rate transmissions occurs according to time division technique. 

15. Communication system including at least two stations (M1...Mh; RNC; B1...Bn) connected via radio 
channels and including: 

- sources (CV1, CS1; CV2, CS2) of variable-rate information streams relative to a single commu- 
nication that must be combined on a single radio channel (6), each source being able to operate, 
in a given time interval, with a rate (n, T2) chosen within a respective set of rates; 

- means (CC1, CC2; CC3, CC4) to introduce into each stream, in said time interval, a redundancy 
chosen from a set of possible redundancy schemes, each of which causes an increment (r 3 , r+) in 
the rate of the stream emitted by the source; 

- means (MX1 , MX2) to combine the individual streams into a single stream to be transmitted on 
the channel (6); 

- management units (MM, BM, RNCM) of the stations; 

characterized in that said stations are associated with a variable-rate stream control unit (UC1, UC2) 
which, for each communication: receives from the sources (CV1, CS1; CV2, CS2 ) information on the 
source needs in terms of the emission rate which is best suited to the characteristics of the respective 
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21. Communication system according to Claim 20 characterized in that said cost matrices are constant 
matrices. 

22. Communication system according to any of Claims 17 to 19 characterized in that the memories of the 
5 second group (ME2-1 ...ME2-4) storing costs related to the source and channel needs store numerical 

values organized into vectors, updated at each time interval. 

23. Communication system according to any of Claims 15 to 22, characterized in that the information 
streams are speech signals coded in digital form and control signals of a speech communication. 

w 

24. Communication system according to any of Claims 15 to 22, characterized in that the information 
streams are data and control signals of a variable-rate data transmission. 

25. Communication system according to any of Claims 1 5 to 24 t characterized in that the communication 
75 system is a mobile communication system comprising a plurality of mobile stations (M.1...Mh) and a 

fixed part (RNC; B1 ...Bn), consisting of base stations (B1 ...Bn) and of radio network control units (RNC), 
and the unit (UC1, UC2) controlling the variable rate streams is provided in each mobile station 
(M1...Mh) and in the fixed part (RNC; B1...Bn). 

20 26. Communication system according to Claim 25, characterized in that the mobile communication system 
is a system in which channel access occurs through code division techniques. 

27. Communication system according to Claim 25, characterized in that the mobile communication system 
is a system in which channel access for a variable-rate transmission occurs through time division 
25 techniques. 
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